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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards on 20 January 1989, after the 
draft finalized by the Steel Tubes, Pipes and Fittings Sectional Committee had been approved by the 
Structural and Metals Division Council. 

This standard has been prepared with a view to guide the manufacturers of seamless steel tubes 
used in the production of seamless steel gas cylinders. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the 
final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in 
accordance with IS 2 : I960 'Rules for rounding off numerical values ( rm^ec/ )'. The number of 
significant places retained in the rounded off value should be the same as that of the specified value 
in this standard. 
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Indian Standard 

SEAMLESS STEEL TUBES FOR 
MANUFACTURING HIGH PRESSURE 
GAS CYLINDERS - SPECIFICATION 



1 SCOPE 

This specification covers seamless steel tubes 
( herein after referred to as *tube' ), used in the 
manufacture of high pressure gas cylinders. 

2 REFERENCES 

The following Indian Standards are necessary 
adjuncts to this standard: 



IS No, 

IS 1757: 1973 

IS 1894: 1972 
IS 7285 : 1982 



Title 

Method for beam impact test 
( V-notch ) on steel {first revi- 
sion) 

Methods for testing of steel 
tubes ( first revision ) 

Specification for seamless 
manganese steel cylinders for 
permanent and high pressure 
liquefiable gases (first revision ) 



Table 1 Chemical Composition 
( Ladle Sample Analysis ) 

( Ciause 4. 1 ) 



Element 



Manganese 
Steel 

Carbon 
Manganese 
( Type 1) 



AHoy Steel 



Chromium 

Molybdenum 

Steel 

(Type 2) 



Nickel 

Chromium 

Molybdenum 

Steel 

(Type3) 



Carbon 
Manganese 
Silicon 
Sulphur 
{Max) 

Phosphorus 
(Max) 

Nickel -^ 

Chromium — 

Molybdenum — 

NOTES 



0-45 Max 
i-30-1-70 
0'10-0'35 
0040 

0-040 



3 METHOD OF MANUFACTURE 

3.1 The tube shall be seamless, either hot finished 
or cold finished, processed from billets made by 
open hearth, electric furnace or basic oxygen 
process. 

3.2 Cold finished tube shall be subjected to 
normalising after final cold drawing. Hot finished 
tube may be supplied without normalizing. 

4 CHEMICAL COMPOSITION 

4.1 The ladle sample analysis of the material 
shall be as given in Table 1 . 

4.2 Tie product analysis of the material shall not 
deviate from the specified composition by more 
than the permissible deviation for each element 
given in Table 2. The product analysis shall be 
applicable only on mutual agreement between 
the manufacturer and the purchaser. 

5 FREQ:UENCY of SAMPLING FOR TEST 

5.1 One sample shall be taken for every 300 m of 
tubes or part thereof for each heat for tensile 
tests and one sample shall be taken for each heat 
for every 300 m of tubes or part thereof for bend 
test. 

5.2 Hundred percent sampling for visual and 
dimensional characteristics shall be carried out. 



0*25-0'45 
0-40-0*90 
0' 10-0-35 
0040 

0040 

0-50* 

080-1-20 

015.0-35 



0-27-0'35 
0*40-0'70 
010-0-35 
0040 

d-040 

2-30-2'80 
0-50-0*80 
0'40-0-70 



1 Separate chemistry other than that specified may be 
decided on mutual agreement between the manufacturer 
and the purchaser, 

2 When aluminium or a combination of aluminium 
and silicon is used for killing the steel the requirements 
regarding minimum silicon content shall not apply. 

3 When steel is aluminium killed, nitrogen content 
shall be limited to O'Ol percent. 

4 When steel is aluminium killed by aluminium alone, 
nitrogen content shall be limited to O'OO? percent. 
Max, 

5 Niobium, vanadium, titanium or boron may be added 
either singly or in combination for micro-alloying but 
the total addition shall not exceed 0*2 percent. 
♦Residual clement only. 

Table 2 Permissible Deviation in 
Chemical Composition 

(Clause 4.2) 



Element 



Permissible Deviation 
on Product Analysis 
from LSA* 
Percent 



Carbon 


±003 


Manganese 


± 04 


Silicon 


± 003 


Phosphorus 


+ t)X)05 


Sulphur 


+ 0005 


Nickel 


±0 03 


Chromium 


±0^04 


Molybdenum 


±003 


*LSA= Ladle sample wialysis. 
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6 TENSILE PROPERTIES AND TESTS 

6.1 The test sample shall be either riormalized 
or hardened and tempered before testing. 

6.2 The tubes shall conform to the tensile pro- 
perties requirements specified in Table 3 when 
tested in accordance with IS 1894 : 1972, 

Table 3 Tensile Properties 

Element Manganese Steel Alloy Steel 

Carbon Cr Mo Ni-Cr-Mo 

Manganese Steel Steel 

Steei 

(Typcl) (Type 2) (Type 3 ) 

Norma- Hard- Hard- Hard- 

lized ened ened ened 

and and and 

Tempered Tempered Tempered 



Tensile strength. 670 750 780 

MPa* ( Mln ) 
N/mm* 

Yield strength, 440 550 610 

MPa* (ATM) 

N/mm« 

Elongation 18 15 15 

percent ( Min ) 

(GL. 5-65 Y ^ ) 

♦1 MPa-1 N/mm*=0102 Okgf/mm*. 



780 



610 



15 



8 BEND TEST 

8.1 Bend test shall be conducted on ring samples 
cut from tubes. The test specimens shall be 
normalized or hardened and tempered before 
testing. 

The width of the sample sh^all be 25 mm. Min, 

8.2 The length of the bend test sample shall not 
be less than one-third of the^ircumfereace of the 
ring. 

8.3 No crack shall occur when the sample is bent 
inward, 180° over a mandrel of diameter as 
specified in !S 7285 : 1982. 

9 HYDRAULIC TEST 

9.1 Hydraulic test shall be carried out at 10 MPa 
(l00Vgf/cm2) and held for a period of 5 
seconds and shall not show any leakage. 

10 DIMENSIONAL TOLERANCE 

lOel The tolerance on outside diameter* wall 
thickness, length and varied wall thickness 
of tubes shall be in accordance with Table 5. 

Table 5 Dimensional Tolerances 



7. IMPACT TEST 

7.1 'V* notch ( charpy ) impact test shall be 
carried out at 0*^ Celsius taken from the same 
tube or test ring as that used to provide the ten- 
sile test specimen and shall be taken in longitu- 
dinal direction in accordance with IS 1757 : 1973. 
The notch shall be perpendicular to the face of 
the tube wall. The test specimens are to be 
machined all over (on 6 faces ). If the wall thick- 
ness does not permit a final width of 10 mm, it 
shall be as near as practicable to the nominal 
tube thickness. The impact value thus obtained 
shall not be less than that indicated in Table 4 
for each case. 

Table 4 Impact Properties 



Materia! 



Isnpact 

Value 

(Min) 

Meas Value 

MPa 



Isdlvldaa! 

Value 

{Min) 

MPa 



Mn^steel uorraalized 49 

Mn-stccl hardened 69 

and tempered 

Cr-Mo steel, hardened 88 

and tempered 

Ni-Cr-Mo steel, hardened S8 
and tempered 



37 
52 

61 

67 



Tolerance on 

Outside Bia 

Including 

Ovality 

Percent 



Tolerance 
x>n Wall 

Thickness 
Percent 



Tolerance [^.Tolerance 

Deviation on Length 

in V/all 

Thickness 



-f 1 



1 



+ 30 



-0 



20 % or less 

of the 

nonunai 

wall thickness 



+ 30 



-0 



NOTE— The tolerance on deviation in wall thickness 
means the ratio of the dififercnce between the maximum 
and the minimum wall thicknesses to the nominal wall 
thickness shall not be applicable to the tube less than 
5*6 mm in wall thickness. 

10.2 Tolerances other than those specified above 
may be agreed to between the manufacturer and 
the purchaser. 

11 APPEARANCE 

11.1 The tubes shall not deviate by more than 
3 mm per metre in straightness and both end» 
shall be cut square. 

11.2 All tubes should be free from harmful 
defects, such as pits, deep drawlines, heavy roller 
marks, lamination, cracks etc. SuperiScial defects 
on outside diameter may be dressed provided 
that the remaining wall thickness is within the 
permissible limits. 

The surface defects greater than 5 percent of the 
shell thickness is not acceptable unless it is 
processed by taking care of mmimum shell thick- 
ness, designed as in 5.2.1 of IS 7285 : 1982. 
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11.3 The tubes shall be given a coating of suit- 
able rust preventing oil. 

12 TESTS AND INSPECTION 

12.1 Inspection and test shall be, as a rule, 
carried out at the manufacturer's works. 

12.1.1 The results of inspection on appearance, 
and of dimensions, and ladle analysis, and the 
tensile and impact properties tests should satisfy 
the requirements. 

12.2 Non-destructive Testing 

Each tube shall be tested by ultrasonic method 
or by leakage flux system. The tubes shall be 
free from any harmful internal and external 
surface defects such as seams, cracks, lamination 
and any other injurious defect. 

12.3 When subjected to tensile test, if the test 
piece breaks beyond 1/4 of the gauge length 



from the centre between the gauge marks and 
result of elongation fails, to satis^ the require- 
ments of the specification, the test shall be 
discarded and retest may be carried out in the 
lot from which the first test piece was taken. 

13 RE-TEST 

13.1 If a tube selected for the test fails in one or 
more of the tests specified, two further tests of 
the same kind may be made on two other tubes of 
the same batch. If all the tests are satisfactory, the 
tubes shall be deemed to comply with this stan- 
dard, provided they conform in all other respect, 
to the requirement of this standard, but if failure 
occurs again, hundred percent tubes of the lot 
may be tested. 

14 TEST CERTIFICATE 

Three copies of the test certificates showing 
results of the tests shall be provided. 



Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been produced 
to comply with the requirements of that standard under a well defined system of inspection, 
testing and quality control which is devised and supervised by BIS and operated by the pro- 
ducer. Standard marked products are also continuously checked by BIS for conformity to that 
standard as a further safeguard. DetaiJs of conditions under which a licence for the use 
of Standard Mark may be granted to manufacturers or producers may be obtained from 
the Bureau of Indian Standards. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of 
goods and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in 
any form without the prior permission in writing of BIS. This does not preclude the free use, in 
the course of implementing the standard, of necessary details, such as symbols and sizes, type or 
grade designations. Enquiries relating to copyright be addressed to the Director (Publications), BIS, 

Revision of Indian Standards 

Indian Standards are reviewed periodically and revised, when necessary and amendments, if any, 
are issued from time to time. Users of Indian Standards should ascertain that they are in possession 
of the latest amendments or edition. Comments on this Indian Standard may be sent to BIS giving 
the following reference : 

Doc:No SMDC22(3190) 

Amendments Issued Since Publication 

Amend No. Date of Issue Text Affected 
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AMENDMENT NO. 1 MAY 1997 

TO 

IS 12620:1989 SEAMLESS STEEL TUBES FOR 

MANUFACTURING HIGH PRESSURE GAS 

CYLINDERS — SPECIFICATION 

( Page 1, clause 2 ) — Substitute the following for the existing clause: 

'1 REFERENCES 

The following Indian Standards are necessary adjuncts to this standard: 

IS No, Title 

1608 : 1995 Mechanical testing of metals — Tensile testing ( second 

revision ) 

1757 : 1988 Method of charpy impact test (V-notch) for metallic material 

( second revision ) 

7285: 1988 Seamless steel cylinders for permanent and high pressure 

liquefiable gases ( second revision )' 

( Page 2, clause 62, line 3 ) — Substitute 'IS 1608 : 1995' for *IS 1894 : 
1972'. 

( Puge 2, clause 7.1, line 5 ) — Substitute *IS 1757 : 1988* for 'IS 1757 : 
1973'. 

( Page 2, clause 11.2, line 10 ) — Substitute 'IS 7285 : 1988' for *IS 7285 : 
1982'. 

( Page 3, clause 14 ) — Insert a new clause 15 at the end: 

15 MARKING 

15.1 Each tube shall be legibly marked with the following: 

a) Indication of the source of manufacture, 

b) Type of the tube and finish, and 

c) The number of this Indian Standard. 

15.2 BIS Certification Marking 



1 



Amend No. 1 to IS 12620 : 1989 

The material may also be marked with Standard Mark. 

15.2*1 The use of the Standard Mark is governed by the provisions of Bureau 
of Indian Startdctrds Act, 1986 and the Rules and Regulations made thereunder. 
The details of conditions under which the licence for the use of Standaid Mark 
may be granted to manufacturers or pioducers may be obtained from the Bureau 
of Indian Standards/ 
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Reprography Unit, BIS; New Delhi, India 



